Prolonged exposure to N-methyl-D-aspartate increases intracellular and secreted somatostatin in rat cortical cells.
Somatostatin (SRIF) release from fetal rat cortical cells was stimulated by exposure to 10(-5) M N-methyl-D-aspartate (NMDA) (250 +/- 20% of basal at 96 h). A similar but much less potent effect was seen with kainate (KA) but not with quisqualate (Q) which inhibited SRIF release (KA 150 +/- 13%, Q 65 +/- 18% of basal at 96 h). Similar data were obtained for intracellular levels of SRIF. Dose-dependent experiments showed that the EC50 for the stimulatory action of NMDA was 2-3 x 10(-6) M with a Bmax of around 10(-5) M. At 10(-4) M KA and Q but not NMDA reduced tissue content and release of SRIF (KA: 47 +/- 14, 67 +/- 17%; Q: 36 +/- 13, 42 +/- 6% of basal for content and release, respectively). These findings indicate that cortical SRIF content and release is enhanced by exposure to NMDA but not by KA or Q. We suggest that SRIF-containing neurones are sensitive to glutamate damage through the activation of non-NMDA rather than NMDA receptors.